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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1, 5-7, 16 are rejected under 35 U.S.C. 102(a) as being anticipated by 
lshii(J.P. 2001-257289). 

• Regarding claims 1 and 6, Ishii discloses a semiconductor device (figs. 7a-7b) 
comprising: 

a substrate 1 ; 

solder pads with two sizes of diameters; 

a plurality of first solder pads 2d positioned on a surface of the substrate, each of 
the first solder pads having a first diameter; and 

at least a second solder pad 2a positioned on a corner region of the substrate 
surface, the second solder pad having a second diameter greater than the first 
diameter. Since Ishii discloses all claimed structure features. Therefore, the package 
Inherently sustains a stronger thermal stress, a high stress region and a stronger fatigue 
strength. 

• Regarding claim 5, Ishii discloses the substrate 1 comprises a chip (figs. 7a-7b). 

• Regarding claim 7, Ishii discloses the first solder pads are arranged in a matrix at 
a center region of the substrate. 
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• Regarding claim 16, Ishii discloses each of the first solder pad and the second 
solder pad comprise a solder ball pad 8a/8dd, the solder ball pad connecting to a 
solder ball to connect to a board 7 (figs. 9a-9b). 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2-4 and 1 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Ishii in view of Guzuk et al. (U.S. Pat. 5153379). 

Ishii discloses the claimed invention except for not specifically point out that the 
substrate comprises a plastic substrate or a ceramic substrate. 

Guzuk et al. disclose a semiconductor device comprising a substrate and 
wherein the substrate is preferably a ceramic board, an insulating material such as 
glass epoxy board or a printed circuit board (column 2, lines 39-45). Therefore, It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the device of Ishii to increase the heat dissipating characteristics, as 
shown by Guzuk et al. 

• Regarding claim 1 3, Guzuk et al. disclose the corner region comprises at least a 
grounded solder pad (column 1, lines 66-67 and column 2, lines 5-6). 
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3. Claims 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ishii 
in view of Applicant Admitted Prior Art (figs. 1 and 4). 

• Regarding claim 9, Ishii discloses the claimed invention except for not specifically 
point out that the corner region comprises the circumferences of a plurality of 
concentric circles on the susbstrate. 

AAPA (fig. 4) disclose a plurality of first solder pads 14 and a plurality of second 
solder pads 24, the plurality of second solder pads 24 positioned on a corner region; 
wherein the corner region comprises the circumferences of a plurality of concentric 
circles on the substrate. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the device of Ishii to prevent 
the package not crack easily at the corner of the chip. 

• Regarding claim 1 0, AAPA discloses the second solder pads on each of the 
concentric circle circumferences are an-anged with an equal interval. 

• Regarding claim 1 1 , AAPA discloses the corner region comprises the corners of 
the substrate on an outside portion of a maximum circle on the substrate. 

• Regarding claim 1 2, AAPA discloses the corner region comprises the 
circumference of a maximum circle on the substrate. 

4. Claims 1 4-1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ishii in view of Capote et al. (U.S. Pat. 6518677). 

Ishii fails to disclose a solder bump pad and solder bumps and using the solder 
bump to connect to a chip. 
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Capote et al. disclose a semiconductor device comprising: plurality of solder 
pads 12 comprise a solder bump pad 24, the solder bump pad connecting to a solder 
bump 14 and using the solder bump to connect to a chip 10. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to modify the device of Ishii to provide a direct electrical connection through bumps 
reduces signal transmission path and high packaging density, as shown by Capote et 
al. 

• Regarding claim 1 5, Capote et al. disclose an underfill layer 22 is filled in a gap 

between the chip and the substrate. 
5. Claims 1 7, 20-22 and 28-29 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Pu et al. (U.S. Pat. 6350669) in view of Ishii. 

Pu et al. discloses a semiconductor device (cover fig.) comprising: 

a substrate 310; 

a plurality of first solder bump pads A2 positioned on a first surface of the 
substrate, each of the first solder bump pads having a first diameter and 

at least a second solder bump pad Al positioned on a first predetermined region 
of the first surface, the second solder bump pad having a second diameter greater than 
the first diameter (column 4, lines 52-54), each of the first solder bump pads and the 
second solder bump pad being connected to a solder bump 321 that is connected to a 
chip 300. 

Pu et al. fail to disclose a plurality of first solder ball pads positioned on a second 
surface of the substrate, each of the first solder ball pads having a third diameter, and at 
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least a second solder ball pad positioned on a second predetermined region of the 
second surface, the second solder ball pad having a second diameter greater than the 
third diameter. 

Ishii discloses a semiconductor device (figs. 7a-b) comprising: 
a plurality of first solder ball pads 2d positioned on a second surface of the 
substrate 1 , each of the first solder ball pads having a third diameter; and 

at least a second solder ball pad 2a positioned on a second predetermined 
region of the second surface, the second solder ball pad having a fourth diameter 
greater than the third diameter, each of the first solder ball pads and the second solder 
ball pad being connected to a solder ball 3 that is connected a circuit board 7 (figs. 9a- 
b). Therefore, It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the device of Pu et al. to provide a high reliability 
for the semiconductor package device and relax the influence of distortion caused by 
difference in thermal expansion between the package and the mounting board, as 
shown by Ishii. 

• Regarding daim 20, since Pu et al. and Ishii disclose all claimed structural 
features. Therefore, the package inherently comprises a high stress region at 
the first predetermined region and the second predetermined region. 

• Regarding claims 21 and 28, Ishii discloses the small diameter pads are 
arranged in a matrix at a center region of the substrate. 

• Regarding claims 22 and 29, Ishii discloses the predetermined region compries 
the corners on the surface of the substrate. 
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6. Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pu 
et al. (U.S. Pat. 6350669) in view of Ishii and further in view of Guzuk et al. 

Pu et al. and Ishii discloses the claimed invention except for not specifically point 
out that the substrate comprises a plastic substrate or a ceramic substrate. 

Guzuk et al. disclose a semiconductor device comprising a substrate and 
wherein the substrate is preferably a ceramic board, an insulating material such as 
glass epoxy board (column 2, lines 39-45). Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
device of Pu et al. and Ishii to increase the heat dissipating characteristics, as shown by 
Guzuk et al. 

7. Claims 1 8-1 9, 23-26 and 30-33 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Pu et al. in view of Ishii and further in view of Applicant Admitted 
Prior Art (figs. 1 and 4). 

• Regarding claims 23 and 30, Pu et al. and Ishii disclose the claimed invention 
except for not specifically point out that the predetermined region comprises the 
circumferences of a plurality of concentric circles on the substrate. 
AAPA (fig. 4) disclose a plurality of first pads 14 and a plurality of second pads 
24, the plurality of second pads 24 positioned on a predetermined region; wherein the 
predetermined region comprises the circumferences of a plurality of concentric circles 
on the substrate. Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the device of Pu et al. and Ishii to 
prevent the package not crack easily at the corner of the chip. 
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• Regarding claims 1 8-1 9, AAPA (fig. 1 ) disclose a substrate 1 8 comprises a 
plastic substrate or a ceramic substrate. 

• Regarding claims 24 and 31 , AAPA discloses the second pads on each of the 
concentric circle circumferences are arranged with an equal interval. 

• Regarding claims 25 and 32, AAPA discloses the predetermined region 
comprises the comers of the substrate on an outside portion of a maximum circle 
on the substrate. 

• Regarding claims 26 and 33, AAPA discloses the predetermined region 
comprises the circumference of a maximum circle on the substrate. 

Response to Arguments 
Applicant's arguments with respect to clainns 1-7, 9-26 and 28-33 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DILinh Nguyen whose telephone number is (571) 272- 
1712. The examiner can normally be reached on 8:00AM - 6:00PM (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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